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Photodetachment and autodetachment photoelectron spectroscopy 
355 nm (3.496 eV) 
3.2-3.4 eV 3.7-4.5 eV 
B
inding energy  
e− KE 
ADE 











inding energy  
e− KE 
ADE 











radical μ = 4.0 D 
Neutral molecule, µ > 2.5 D 
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Δν = -1 
Autodetachment can resonantly 
enhance the intensity. 
Non-Franck-Condon 
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Non-resonant photoelectron image and spectrum 
Peak BE (cm-1) Shift (cm-1) Assignment 
000 26322(5) 0   
A 26604(5) 282 501 
B 26715(5) 393 701 
C 26884(25) 562 901 
D 27044(22) 722 1201 
E 27267(18) 945 701901 
F 27422(16) 1100 902 
G 27593(14) 1271 9011201 
H 27784(12) 1462 701902 
I 27873(12) 1551 5019011201 
J 27963(10) 1641 903 
K 27983(10) 1661 7019011201 
L 28024(8) 1702 5011202 
M 28135(5) 1813 9021201 
[N1-H] ●  
B3LYP/6-311++G(d,p) 
Cs symmetry 
Mode  Symmetry Theo. (cm-1) 
v1  A″ 70 
v2  A″ 93 
v3  A″ 135 
v4  A″ 262 
v5 A′ 285 
v6  A″ 388 
v7  A′ 397 
v8  A′ 450 
v9  A′ 555 
v10  A′ 608 
v11   A″ 670 
v12  A′ 720 
v13   A″ 727 
EA = 3.2635 ± 0.0006 eV (by resonant PES) 
Photodetachment spectrum   
threshold 
BEDBS = 238 ± 5 cm-1 
Resonant photoelectron spectra and images 
threshold 




Comparison between non-resonant and resonant spectra 
Assignments of dipole-bound states 
Resonant  
Energy level diagram 
Assignments of dipole-bound states 
Energy level diagram 
Assignments of Franck-Condon inactive peaks 
Peak BE (cm-1) Shift (cm-1) Assignment 
000 26322(5) 0   
A 26604(5) 282 501 
B 26715(5) 393 701 
C 26884(25) 562 901 
D 27044(22) 722 1201 
E 27267(18) 945 701901 
… … … … 
a 26396(8) 74 101 
b 26413(5) 91 201 
c 26462(5) 140 301 
d 26482(5) 160 101201 
e 26526(5) 204 101301 
f 26582(5) 260 401 
g 26644(8) 321 101401 




Mode  Symmetry Theo. (cm-1) 
v1  A″ 70 
v2  A″ 93 
v3  A″ 135 
v4  A″ 262 
v5 A′ 285 
v6  A″ 388 
v7  A′ 397 
v8  A′ 450 
v9  A′ 555 
v10  A′ 608 
v11   A″ 670 
v12  A′ 720 
v13   A″ 727 
Summary 
 Accurately determined the electron affinity of N1[T−H]● to be 3.2635 ± 0.0006 eV 
and the binding energy of dipole-bound ground state to be 238 ± 5 cm-1; 
 
 
 Highly non-Franck-Condon resonant-enhanced photoelectron spectra were obtained 
due to state-selective vibrational autodetachment via dipole-bound states; 
 
 
 Obtained 11 fundamental vibrational frequencies in the low-frequencies regime. 
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